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Revision History
0.1 - Initial pre-release
0.2 - Checked by DAB, FJ, JG. Fixed minor mistakes.
0.3 - Removed optic fiber components due to lack of space 
on the board, added UMAC variant to build list, filled in 
refdes for build variants

1.0 - Board rev 1. Includes microwave switch assembly 
components, DAC SHDN pin tied to +5V instead of GND

1.1 - Change FB8-11 to use component MZA3216Y102B 
instead of DLP31

Build Variants

NOUMAC - No UMAC compatibility

Do not populate:
P1

UMAC - Draw power from UMAC

Do not populate:
FL1, F13, D28, U27, C46

UMAC chassis compatible
The default 
configuration is 
NOUMAC, 
NOPAR

NOPAR - No Parallel I/O

Do not populate:
U18-21, C39-42, J13, J14

PARIO - With Parallel I/O

Do not populate:

Parallel I/O
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PB0 (XCK/T0/PCINT8)
40

PB1 (T1/CLKO/PCINT9)
41

PB2 (AIN0/INT2/PCINT10)
42

PB3 (AIN1/OC0/PCINT11)
43

PB4 (SS/OC0B/PCINT12)
44

PB5 (MOSI/PCINT13)
1

PB6 (MISO/PCINT14)
2

PB7 (SCK/PCINT15)
3

RESET
4

PD0 (RXD0/PCINT24)
9

PD1 (TXD0/PCINT25)
10

PD2 (RXD1/NT0/PCINT26)
11

PD3 (TXD1/INT1/PCINT27)
12

PD4 (OC1B/PCINT28)
13
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PC0 (SCL/PCINT16)
19

PC1 (SDA/PCINT17)
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PC3 (PCINT19/TMS)
22

PC4 (PCINT20/TDO)
23

PC5 (PCINT21/TDI)
24

PC6 (TOSC1/PCINT22)
25

PC7 (TOSC1/PCINT23)
26

PA7 (ADC7/PCINT7)
30

PA6 (ADC6/PCINT6)
31

PA5 (ADC5/PCINT5)
32

PA4 (ADC4/PCINT4)
33

PA3 (ADC3/PCINT3)
34

PA2 (ADC2/PCINT2)
35

PA1 (ADC1/PCINT1)
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AREF
29

U2
ATmega164PV

MCUCLK

7.3728 MHz

GND
2

Q
3

VDD
4

EN
1

U4
+3.3V

+3.3V

MCUCLK

100u/85mA

L1

GND

100n
C1

MISO

SCK

CS_DAC

CS_FPGA

MOSI

100n
C2

+3.3V

100n
C3

+3.3V

100n
C4

+3.3V

+3.3V

100nC8

FB2

MCU_RESET

1 2

3 4

5 6

J2

Header 3X2

ALM_LED

OK_LED

COMM_LED COMM_R

OK_R

ALM_R

Indicator LEDs

D4

180R1
180R2
270R3

D5 D6

Prog. Connector

SW0

SW1

SW2

SW3

MCU_RESET

100n
C7

ALM_OUT

RS485_ALM

RS485_GND

RS485_B

RS485_A

RS485_TXD

RS485 transceiver, line conditioner

F1

DLP31D
RS485_B_R

RS485_A_R

RS485_B_C

RS485_A_C

RS485_TXEN

GND
RO

1

RE
2

DE
3

DI
4

GND
5

A
6

B
7

VCC
8

U1

MAX3072

RS485_RXD

100n
C5

D1

22RN1

Q1
VN10LF

+3.3V

+3.3V

Microcontroller

VCC
1

RO
2

DI
3

GND
4

Y
5

Z
6

B
7

A
8

U3

ISL83077

+3.3V

100n
C6

+3.3V

RMT_TXD

RMT_RXD

RMT_RXD

RMT_TXD

RMT_GND

22RN2

D2 D3

F3 DLP31D RMT_RXD+

RMT_RXD-

RMT_TXD-

RMT_TXD+

Remote Controller Link

RS485_TXD

RS485_TXEN

RS485_RXD

MCU Clock

FPGA_DONE

+3.3V

+3.3V

MISO

SCK MOSI

ALM_OUT

+3.3V

FB21 RMT_GND

ALM_LED

OK_LED

COMM_LED

GND

GND

ALM_LED

OK_LED

COMM_LED

MR2

1 2

3 4

5 6

7 8

J33

Header 4X2

+3.3V

180R20
180R21
270R22

1 2

3 4

5 6

7 8

9 10

J1

Header 5X2

RMT_GND

160 mAF2 FB1
+5V

RMT_PWR RMT_GND

RMT_RXD+ RMT_RXD-

RMT_TXD-RMT_TXD+

VMON_V_FILT

VMON_3.3V

VMON_5V

Voltage Monitor dividers

VMON_V_FILT VMON_3.3VVMON_5V

+V_FILT +5V

10k
R26

15k
R24

10k
R27

+3.3V

10k
R28

6.49k
R23

110k
R25

Resistor selection:
5k * Vin - 10k

For 3.3V, 6.5k
For 5V, 15k
For 15V, 65k
For 24V, 110k

Nominal ADC voltage: 2V

PIC101

PIC102
COC1

PIC201

PIC202
COC2

PIC301

PIC302
COC3

PIC401

PIC402
COC4

PIC501

PIC502
COC5

PIC601

PIC602
COC6

PIC701

PIC702
COC7

PIC801PIC802
COC8

PID101PID102

PID103
COD1

PID201 PID202

PID203

COD2

PID301 PID302

PID303

COD3

PID401
PID402

COD4 PID501
PID502

COD5 PID601
PID602

COD6

PIF101

PIF102

PIF103

PIF104 PIF105

PIF106

PIF107

PIF108
COF1

PIF201PIF202
COF2

PIF301

PIF302

PIF303

PIF304 PIF305

PIF306

PIF307

PIF308
COF3

PIFB101PIFB102
COFB1

PIFB201

PIFB202
COFB2

PIFB2101PIFB2102
COFB21

PIJ101 PIJ102

PIJ103 PIJ104

PIJ105 PIJ106

PIJ107 PIJ108

PIJ109 PIJ1010

COJ1

PIJ201 PIJ202

PIJ203 PIJ204

PIJ205 PIJ206

COJ2

PIJ3301 PIJ3302

PIJ3303 PIJ3304

PIJ3305 PIJ3306

PIJ3307 PIJ3308

COJ33

PIL101 PIL102

COL1

PIQ101

PIQ102

PIQ103
COQ1

PIR101 PIR102
COR1

PIR201 PIR202
COR2

PIR301 PIR302
COR3

PIR2001 PIR2002
COR20

PIR2101 PIR2102
COR21

PIR2201 PIR2202
COR22

PIR2301

PIR2302
COR23

PIR2401

PIR2402
COR24

PIR2501

PIR2502
COR25

PIR2601

PIR2602
COR26

PIR2701

PIR2702
COR27

PIR2801

PIR2802
COR28

PIRN101

PIRN102

PIRN103

PIRN104 PIRN105

PIRN106

PIRN107

PIRN108

CORN1

PIRN201

PIRN202

PIRN203

PIRN204 PIRN205

PIRN206

PIRN207

PIRN208

CORN2

PIU101

PIU102

PIU103

PIU104 PIU105

PIU106

PIU107

PIU108

COU1

PIU201

PIU202

PIU203

PIU204

PIU205

PIU206

PIU207

PIU208

PIU209

PIU2010

PIU2011

PIU2012

PIU2013

PIU2014

PIU2015

PIU2016

PIU2017

PIU2018

PIU2019

PIU2020

PIU2021

PIU2022

PIU2023

PIU2024

PIU2025

PIU2026

PIU2027

PIU2028
PIU2029

PIU2030

PIU2031

PIU2032

PIU2033

PIU2034

PIU2035

PIU2036

PIU2037

PIU2038

PIU2039

PIU2040

PIU2041

PIU2042

PIU2043

PIU2044

COU2

PIU301

PIU302

PIU303

PIU304 PIU305

PIU306

PIU307

PIU308

COU3

PIU401

PIU402 PIU403

PIU404

COU4

PIC202 PIC302 PIC402
PIC502

PIC602

PID402 PID502 PID602

PIFB201

PIJ202

PIJ3302

PIJ3304

PIJ3306

PIL102

PIR2302

PIU108

PIU205 PIU2017 PIU2038

PIU301

PIU401

NL0303V

PIF202

PIR2402

NL05V

PIR2502

NL0V0FILT
PIR301

PIR2201

PIU2040

NLALM0LED

PIQ101

PIU2014

NLALM0OUT

PID601

PIR302
NLALM0R

PIR101

PIR2001

PIU2042

NLCOMM0LEDPID401
PIR102

NLCOMM0R

PIU2044
NLCS0DAC

PIU2043
NLCS0FPGA

PIU2015
NLFPGA0DONE

PIC102

PIC201 PIC301 PIC401
PIC501

PIC601

PIC701

PIC801

PID103

PID203 PID303 PIFB2102

PIJ206

PIJ3308

PIQ102

PIR2601 PIR2701 PIR2801

PIRN101

PIRN102

PIU102

PIU105

PIU206 PIU2018 PIU2028 PIU2039

PIU304

PIU402

NLGND

PIJ205

PIU204
NLMCU0RESET

PIU208

PIU403
NLMCUCLK

PIJ201

PIU202
NLMISO

PIJ204

PIU201

NLMOSI

PIJ3307
NLMR2

PIC101

PIL101

PIU2027

PIC702PIU2029

PIC802

PIFB202
PIU404

PID201

PIF308 PIRN201

PID202

PIF307 PIRN202

PID301

PIF306 PIRN203

PID302
PIF305 PIRN204

PIF101

PIF102 PIF107

PIF108

PIF201 PIFB102

PIF301PIU308

PIF302PIU307

PIF303PIU306

PIF304PIU305

PIJ109 PIJ1010

PIJ3301PIR2002

PIJ3303PIR2102

PIJ3305PIR2202

PIU207

PIU2016

PIU2023

PIU2024

PIU2025

PIU2026

PIU2033

PIU2034

PIU2035

PIU2036

PIU2037

PIR201

PIR2101

PIU2041

NLOK0LEDPID501
PIR202

NLOK0R

PIFB2101

PIJ102

PIJ105 PIJ106
NLRMT0GND

PIFB101 PIJ101
NLRMT0PWR

PIU209

PIU302
NLRMT0RXD

PIJ103

PIRN208

NLRMT0RXD0
PIJ104

PIRN207

NLRMT0RXD0

PIU2010

PIU303
NLRMT0TXD

PIJ107

PIRN206

NLRMT0TXD0
PIJ108

PIRN205

NLRMT0TXD0

PIRN106
NLRS4850A

PIF103PIU107
NLRS4850A0C

PID101

PIF106 PIRN103
NLRS4850A0R

PIQ103

NLRS4850ALM

PIRN105
NLRS4850B

PIF104PIU106
NLRS4850B0C

PID102

PIF105 PIRN104
NLRS4850B0R

PIRN107

PIRN108
NLRS4850GND

PIU101

PIU2011

NLRS4850RXD

PIU104

PIU2012

NLRS4850TXD
PIU103

PIU2013

NLRS4850TXEN

PIJ203

PIU203
NLSCK

PIU2022
NLSW0

PIU2021
NLSW1

PIU2020
NLSW2

PIU2019
NLSW3

PIR2301
PIR2802

PIU2032

NLVMON0303VPIR2401
PIR2702

PIU2031

NLVMON05VPIR2501
PIR2602

PIU2030

NLVMON0V0FILT
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M0

M1

M2

+3.3V +3.3V

47n
C10

47n
C11

47n
C12

47n
C13

47n
C14

47n
C15

47n
C16

47n
C17

47n
C18

47n
C19

47n
C20

47n
C21

47n
C22

47n
C23

47n
C24

47n
C25

+3.3V +3.3V +1.2V

JT_CONN_TO_FPGA

JT_FPGA_TO_CONN

JT_TCK

JT_TMS
12

34

56

78

910

1112

1314

J4

Header 7X2

+3.3V

JT_TMS

JT_TCK

JT_FPGA_TO_CONN

JT_CONN_TO_FPGA

FPGA_RESET

FPGA_DONE

1 2

3 4

5 6

J3

Header 3X2

M0

M1

M2

4.7kR4FPGA_RESET +3.3V

PAR_AZ_0

PAR_AZ_1

PAR_AZ_2

PAR_AZ_3

PAR_AZ_4

PAR_AZ_5

PAR_AZ_6

PAR_AZ_7

PAR_AZ_8

PAR_AZ_9

PAR_AZ_10

PAR_AZ_11

PAR_AZ_12

PAR_AZ_13

PAR_AZ_14

PAR_AZ_15

PAR_AZ_BIT

PAR_AZ_CB

PAR_AZ_INH

PAR_AZ_SPARE

PAR_EL_0
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PAR_EL_4

PAR_EL_5
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PAR_EL_7

PAR_EL_8
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PAR_EL_11

PAR_EL_12

PAR_EL_13

PAR_EL_14

PAR_EL_15

PAR_EL_INH

PAR_EL_BIT

PAR_EL_CB

PAR_EL_SPARE

AZ_ENC_CLK

AZ_ENC_DATA

EL_ENC_CLK

EL_ENC_DATA

AZ_FB_A

AZ_FB_B

AZ_FB_I

AZ_ENC_CWCCW

AZ_ENC_ZERO

EL_ENC_ZERO

EL_ENC_CWCCW

EL_FB_A

EL_FB_B

EL_FB_I

+3.3V

CLK_40

40 MHz

GND
2

Q
3

VDD
4

EN
1

U6
+3.3V

OPTO1

OPTO2

OPTO3

OPTO4

RELAY1

RELAY2

AZ_BRAKE

AZ_BRAKE_OK

EL_BRAKE

EL_BRAKE_OK

EL_DI_1

EL_DI_2

EL_DI_3

EL_DI_4

EL_DI_5

EL_DI_6

EL_DO_1

EL_DO_2

EL_DO_3

EL_DO_4

AZ_DO_1

AZ_DO_2

AZ_DO_3
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AZ_DI_1

AZ_DI_2

AZ_DI_3

AZ_DI_4

AZ_DI_5

AZ_DI_6

RX_LINK_1

RX_LINK_2

RX_LINK_3

RX_LINK_4

100nC9

FB3

MISO
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CS_FPGA
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45

IO_L05P_2
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IO_L08P_2/GCLK14
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IO_L08N_2/GCLK15
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IO_L09P_2/GCLK0
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IO_L10P_2/GCLK2
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60

IO_2/MOSI/CSI_B
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IO_L11P_2/AWAKE
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IO_L11N_2/DOUT
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IO_L05N_3/LHCLK1
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IO_L07P_3/LHCLK4
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IO_L08P_3/TRDY2/LHCLK6
19

IO_L07N_3/LHCLK5
20

IO_L08N_3/LHCLK7
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IO_L09P_3
24

IO_L09N_3
25

IO_L10P_3
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IO_L11P_3
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IO_L10N_3
29

IO_L11N_3
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IO_L12P_3
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IP_L13P_3
33

IP_L13N_3/VREF_3
35

IP_2/VREF_2
53

IP_1/VREF_1
80

IP_1/VREF_1
97

IP_0/VREF_0
123

IP_0
140

U5E

XC3S50AN-4TQ144I

TMS
1

TDI
2

DONE
73

TDO
107

TCK
109

PROG_B
144

SUSPEND
74

U5F

XC3S50AN-4TQ144I

VCCAUX
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VCCAUX
66

VCCAUX
108

VCCAUX
133

VCCINT
22

VCCINT
52

VCCINT
94

VCCINT
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VCCO_0
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GND
9

GND
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GND
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GND
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GND
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GND
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GND
100

GND
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GND
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GND
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U5H
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FPGA Supply bypass

FPGA Power Supply

FPGA Configuration Interface

FPGA JTAG Port

FPGA ClockConfig Mode

FPGA I/O

+1.2V

Q4
VN10LF

+3.3V

4.7k
R5

FPGA_DONE

180
R19

D7

+3.3V

"FPGA Config Done"
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EL_DI_7

GND
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DAC_SPARE_1

DAC_SPARE_2
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3 4

5 6

7 8

J36
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FPGA_SPARE_1

FPGA_SPARE_2

FPGA_SPARE_1

FPGA_SPARE_2
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